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Figure 1
Option, bond, and equity values vs. host bond price
C refers to the pure callable bond, D to the pure defaultable, and CD to the callable defaultable.  Values are generated using a
two-factor binomial lattice that approximates a CIR interest rate process and a constant volatility firm value process.  Call and
default rules maximize equity values.  All bonds have maturity of 5 years.  The callable bonds are currently callable at par.  
The high grade bond has a 6.25% coupon and the issuer's firm value is 143.  The junk bond has a 10.25% coupon and 
the issuer's firm value is 118.  
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Figure 2
Option, bond, and equity values vs. firm value
C refers to the pure callable bond, D to the pure defaultable, and CD to the callable defaultable.  Values are generated using a
two-factor binomial lattice that approximates a CIR interest rate process and a constant volatility firm value process.  Call and
default rules maximize equity values.  All bonds have maturity of 5 years.  The callable bonds are currently callable at par.
The high grade bond has a 6.25% coupon and the junk bond has a 10.25% coupon.  The instantaneous interest rate is 5%.  
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Figure 3
Yield spreads over Treasury
C refers to the pure callable bond, D to the pure defaultable, and CD to the callable defaultable.  
Bond prices and yields are generated using a two-factor binomial lattice that approximates 
a CIR interest rate process and a constant volatility firm value process.  All bonds have maturity of 
5 years.  The callable bonds are currently callable at par.  The high grade bond has a 6.25% coupon 
and the issuer's firm value is 143. The junk bond has a 10.25% coupon and the issuer's firm 
value is 118.  
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Figure 4
Optimal call and default boundaries
C refers to the pure callable bond, D to the pure defaultable, and CD to the callable defaultable.  
For host bond prices below the boundary, the issuer continues to service the bond.  For host bond 
prices at or above the boundary, the issuer calls or defaults. These exercise rules maximize the 
value of issuer's equity, generated using a two-factor binomial lattice that approximates 5 years.
The callable bonds are currently callable at par.  The high grade bond has a 6.25% coupon 
and the junk bond has a 10.25% coupon.  The bullets indicate base case host bond and firm values.
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Figure 5
Interest rate risk measures: Deltas with respect to the host bond and durations
The number of host bonds necessary to hedge a given bond, such that the hedging error is uncorrelated with the hedging instruments. 
The single-factor deltas (Sdel) are for hedges using only the host bond.  The multi-factor deltas (Mdel) are for hedges using both 
the host bond and the issuer's equity.  C refers to the pure callable bond, D to the pure defaultable, and CD to the callable 
defaultable.  Values are generated using a two-factor binomial lattice that approximates a CIR interest rate process and a constant 
volatility firm value process.  Call and default rules maximize option values.  All bonds have maturity of 5 years.  The callable 
bonds are currently callable at par.  The high grade bond has a 6.25% coupon and the issuer's firm value is 143 in the base case.  
The junk bond has a 10.25% coupon and the issuer's firm value is 118 in the base case. The base case instantaneous spot rate is 5%.
Junk bond deltas w.r.t. host bond 
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
100 105 110 115 120 125
Host bond price
D
el
ta
Sdel_C
Mdel_D
Mdel_CD
Sdel_D
Sdel_CD
Junk bond deltas w.r.t. host bond
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
75 100 125 150 175 200 225 250 275 300
Firm value
D
el
ta
Mdel_D
Mdel_CD
Sdel_D
Sdel_CD
High grade bond deltas w.r.t. host bond
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
60 90 120 150 180 210 240 270 300 330
Firm value
D
el
ta
Sdel_C
Mdel_D
Mdel_CD
Sdel_D
Sdel_CD
High grade bond deltas w.r.t. host bond 
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
85 90 95 100 105 110
Host bond price
D
el
ta
Sdel_C
Sdel_D
Mdel_CD
Sdel_D
Sdel_CD
High grade bond duration 
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
0 2 4 6 8 10 12 14 16
Interest rate
D
u
ra
ti
o
n
Dur_H
Dur_C
Dur_D
Dur_CD
Junk bond duration 
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
0 50 100 150 200 250
Firm value
D
u
ra
ti
o
n Dur_H
Dur_D
Dur_CD
Figure 6
Equity risk measures: Deltas with respect to the issuer's equity and betas
The fraction of issuer's necessary to hedge a given bond, such that the hedging error is uncorrelated with the hedging instruments. 
The single-factor deltas (Sdel) are for hedges using only the issuer's equity. The multi-factor deltas (Mdel) are for hedges using 
both the host bond and the issuer's equity.  C refers to the pure callable bond, D to the pure defaultable, and CD to the callable 
defaultable.  Values are generated using a two-factor binomial lattice that approximates a CIR interest rate process and a constant 
volatility firm value process.  Call and default rules maximize option values.  All bonds have maturity of 5 years.  The callable 
bonds are currently callable at par.  The high grade bond has a 6.25% coupon and the issuer's firm value is 143 in the base case. 
The junk bond has a 10.25% coupon and the issuer's firm value is 118 in the base case. The base case instantaneous spot rate is 5%.
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